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(57) Abstract: 

PURPOSE: To prevent latch-up of a driver by placing a 
voltage for contrast adjustment in an open state until a 
start and supplying it to the device. 

CONSTITUTION: An mXn-dot liquid crystal display 1 is 
driven with 1/L {n^L^nf2) duty, and the voltage for 
contrast adjustment is provided separately from a 
display power source. The current from a system power 
source is switch- controlled depending a load state and 
a Z state of the time constant of a transformer, and a 
resistance and a capacitor to supply a specific voltage, 
and the switch function is constituted by 
transistors(TR) 01 and Q2. a resistance R1, a capacitor 
0, and a transformer T. Here, delay is give so that 
Td>LxTLCK. where TLCK is a line synchronization time 
right after the start and Td is the time from the start 
to the start of the power source for contrast adjustment 
of the liquid crystal display. Further, the voltage for 
contrast adjustment Is placed in the open state until 
the start and supplied to the liquid crystal display device. 
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[SW] m^T'^cT.zfV'i (LCD) 

• K^'f/^- I CCD 5 7 ^y-T'R&iho 

mm] j/x5^A$&tt7!)^e>LCDffl«as(7)$&KfM$&i 

T'®^r^5:Tj i:, LCD|gl&«#M«TLCK - LCD 
QiT^a.-^^ lJ:yirffi$tiS^igo)K^*^Td>l X 
Tlck T'feU. LCDm«M7b^*&I&S*l.S*T?», LC 

So 
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im^mi] mxn K«y H^Jg^T^^r X^U>f $: 1/ 
L (nSL>n/2) a.-^ ^ X'mW}L. nyh^T. 

^KSrTd i:-rs^, Td >LxTlck ii^S^tcilM 10 

im^^2] mxn K>y S(Z)M^7-Vxyi/-f& 1/ 
L (nSL^n/2) t':i--5^W "eiEiSb. =2>h^::?. 

•r. 20 

Tj >lxTlck *^o^^fflmai(D3it>±;b^y 

mm, 

[If#il3] mxn hCD|£S7''r:^7^l/-f S: 1/ 30 
laSrTd t-rs>m, >LXTlck t-rs»S:4f^il 

mm<Dmmts:^m] 40 
[0001] 

xm^^&m^mmmmmmizm-r^o 

(0 0 0 2} 

C0«l^til^-T'35-5. 50 
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[0003] mnmmmu<Dmm^t>±ifm(Dm^mm 

fi, ni;«vim«iMSffi (-fl26*J{c+ 5 v) )b^5i 

':;^%%sHW'<n>m^n£.m%^^(^\z>m:tsi'pu 
*^b8iij£3tis. z.<r>^}MvYim\zWJ^^^ys-f\y^ 
(LCD) $:f[Iiai-rS'(I#i:LT®-bi7'^>hi'n'ytJr 
(SCK) , 'y>{y^Xl-j'7 (LCK) , 7U-Airn 
(FCK) A^JgffStl^fcV^S-^jb^feS. r®^, L 

SrJflt^T'^^V^fe*, a:gg«J±W*niilKX)>LCD®-fe>>l/ 
[0 0 0 4] 

J; S ISItT' li, □ i/- ^y M^^MmiK 

(ciU, LCD|^CDK^-<>''^-I CA'Sj^KtSns*^ 
CD K^-f -'t- i«:«a i^f!l»Mm2S«)Vcc®lit)± 

i^racDBg^fc i: o T «, ' oy^mm^ o n (DWVm 
1 ^(D-i^y ]^^^A-if3X(DmxnMi^ti^^Miz 

cc <^S2i{- - # A 5 *:ic U , K ^ /I - ©fiS 
a, ]^^-^/'i-(D^miiZ^?>LCDm^<DiC:^-i?^<D 

[000 5] 

(^liS:»?S«i'tSfc«?)«)¥m;5:tK#ffl] mXnKyh® 
WL^t"^ :^^\y^i:l/L (nSL^n/2) 7^3.-7^ 

Tlck > *&16;!)^?>tSffa»CH^7''f :^>^^-f®=i>h^:x h 

mmmnmibmmi^tX'<Di^rsi:Ti ii-rs^, > 
lxtlck t^ji^mzmm^ij^ii^mm^aT^^ 
■<um-^m:x&-DX. ::iyh^7.hmmm(Dms.i)^^m 
uihsb^tx'it. mtkvmnLxmmm^T'^ :^zf\y^ 
•^mzmif^^n^zt^mmt^^mtm^T'^T.^iy 
'<mmm^-km^.ir:s>mzj: »j, ]^^>(A-f^t)^^^m 
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[0 0 0 6J :!|s:|80^{Cj:*l«, mXn (mS6 4 0, n 
S4 0 0) K>i/ hOO^K^iT-V XT/Lz-fT-feoT, 1/L 

Ti il-rs^, Td >LxTlck ^^ofu 

[0 0 0 7] :^mMl,Z^m-£. mX n K-v 
>^::'b'<5: 1/L (nSL^n/2) 5='^-5^-<"T?Sgt!l 

T'(»^ra5:Td t-rs^, >LXTlck 
[0 0 0 8] 

EE^S:DC-DCn>/^-iJf DC 1, D C 2 IC J: U f^fig 

lCttDC-DC3>A-4iDC3, DC4:^t)^e)f{fe(0mJ± 

[00 0 9] -tf Ma^g<7)«2l5i-&±tf ^®fI#B30^ 
tt, i{Cnt;>y^^J^«m!± (-fl565{C+5V) iS^tL^ 

fe*(7) U -fe >v h n V >v ^ gp L U tc^e^i^ $ tl. O 
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^P5l±, n >y SP L U tcfigffl $ 4x5 o «y ;?56igSP®. 

tcffiiB^gPLCDU<D?gtBl7'-rx:^i/>r (LCD) 
ir^m^thx<DM^:^yVi;nyf; (sck) , 9W 
>^'a<yi' (LCK) , yi'-h^i/uv if (FCK) 
|gifT5n;&v>^^*'Jfe-5o 3CD^, LCDMtc, □ i^'V 
i^f«fflFffi«IEi:l^li^-f ^^'^''T'+S V (Vod) 

«). i[j5^«I±PPM^7!)^LCD(D-fe;i/{C|§^t-5. LC 
D(D#^{CBB^g-r-5f::«?), Mb^SP L C D Cp*3tC, El 3® 
«^ag^Wia#MS&D PC Sr^fSm^SPLCDUA^ 

•iJ-MSPT'feS. DPCttii[SgW*[I«®SPT'fe5. DU 
tiLCDSJEf^figgPT'feS. LCDtt^a^fls-efeS. 
[0 0 10] 01 »LCD^flimMS&'e, LCD® 

20 vm^oy^UW^ (Vr ) (D^B&^fb5-&5©{c:g^a«i: 

iuCD<om.^mnm (Vee) i:GNDx» 

®iimiLCDiC'©#*'^«*&StiJfcv^r^tt, ^Sig^b^^ 
A^|6^$tl^V%^, «5^^^fcLCD^CA^^■t5aiES:8it^t)5 

Vref s^v^aj 6 gaspK^tcrs^tc <!:»;, 

CD{C7t)^t:t5«EVi -Vg ^'Jstsiiwefc'&y, ^ 
L C D^®ii[SKS3jD3b^'RilT'# -Stt^ISat: «i o T V a 

[0011] r®«lJ^»C<k«.*aR#LCDS:MV>7^«^ 
30 «ta^ScDLCDMVEE^aiIlIS&<^i&Kr«> ^<*:LC 

[0 0 12] 01 {CE|2tCg^f DC-DCnV/'?-* 2 

Mfe^fe)LCD«^ffimM5!&5:»^tC^-r, Z.<Dm^ 
ttD C - D c 3 tjf o e> t>-fiS6<Jlc R c C;^^ i: iQ^ 

40 1, Q2, S^R1> n^T^iz-y-C, h^^XTtfCj: 

y^^-rSo h^>i>"a^fQ 2x-r'y^5:a*:e<j{Cflit*^ 

R2fCj:oT81i^$n-2>. ^S^fflmSI^^ftifl^ffitt. b 

[0 0 13] D 1 KT'^-2>o C2t*3>7'> 

D2{i^f-<:t-FT'$)-5. ZDJ*Vx:h-^ 
-f7^-KT^ h^>2^>?.^'Q2(cMS. VRtiBTSEffiSt 

(^H^>i>"X^Q3 $:,1SSbTV3jj i: bT^S^i^fsLC 
50 D(C^iii&$4a5, 3<Z)Q 3(D>^-f >v5^1&{^tt, 'J-fe-vh 
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m^^Atiu zLti^Ti >lxTlck ^rsmm^"^^ 

ia8&DC«r«i^-tSffi*iRd, ^>r:t- KDd, n>-7^ 

[0 0 14] z<D\Bi^t±i^t<7:>mMiy-^y:^^M4: 

[0 0 15] i/>^^r2^mMtf^o n S 1 3ttT;&^e> Vcc« 
aiOfil^tC J: »J att^S tlSM® ^r^^J-iltlT Vcc 
S 2 A^5S^-tS. U -fe >y S 3 tt. dgM-rslHM&T' 

VccA^O. 7Vlc3^-rS*T'«^^MA'!^^T*fe»J, 0. 
7va±ic;fc6i: 'L' i/^;i/ic;fes= JEtcj-fe^yhi 

>i^n«y^ LCKS 6, ^b-Ai'D^vi' FCKS 7© 

^yi'LCK(iDjg«|J:y3f£ti^tlS. LCDp^T'ti, 1/ 

j[ji|gL{C*fU K^-f/^-® I COTiSCSrkt'^Si:, 1 

*>e>^-rS7U'-Ad^D>yi' FCKS 7{il/L<@(© 
fJ-^T' 'H' SrffiijL, ^S^tCl/L-f'H.-T^^' 5:^ 

6BJiDg[=gJ» LCDtCVajj S 5 *^P|I^^$^^-C^^S il K 
^ A- i: LT®;^ L / k ^ LS^ASSS*^ K 
^-f A-tCSSnii*. 'vv^r-V-f\Z.-OtSi1i^^. FCK 
S7i:OgS^*^e), Vajj ©*&I&5:LXTlck (Tlck 40 

ffiFf^M^^Miil-Si:. K^-fyN'-DUliO;^)^?, 1 

<@Oil^T'a<?&y, 5'y^r'y:/3^ISS:f§^L/?5;<^ 
*^oE8fE«^iaS!&4:N^«)fia§S:t- LCD 

D C (DigM R d i: 3 > > -9- C d tC i S ^ <^ T 

d&St^-rS. ^5<*-f3l-- KDdli, Saio f f =l> 50 
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?!S?^S4T'^-r^{C. :&fe'^7b^tC5it>±S (V=5 {1 

-exp (-t/cR) } <r>wmzi.^mmm') t^^^i 

'fey- Vadj CDtSg^S 5«)5it.±»J%'&fc*e>*^»C*:-5, 

i^EtiJ&v^, K5'f>'^- I C05»y5=^7'y:/% 

[0016] El 5 tcti, U -fe >y V^ms^^omWJ^ti 

Mt^^-^ tc J: S %mm^m S^-t. ^fcES&tc fe t-t S i&# 
tt, 04 ICat-r S 8 LCDDSPOMffiS: *L' T'=tS& 

S=fe®T'*»J, S 8 LCDDS PWfiiSS: 'L* 
\Z^^9^Ky91S\ LXTlck (Tlck ti'J-fe^v 

®^ia3b^Mbfe?>LCDDSPS: 'L' tC-fS. 

[0 0 17] 0 6 {C5^-rflfi<DMli> AC«M3b^^¥?t-fb 
$n{'^e>4x;tLCDtC^.|&-rS*a^Smi^J:y fe, GN 

[0 0 18] 07lC|gI6®S®«^tCfet'tS|gJiia?&^'!l 

tiU-fe^y hiKBS?*^ 'H' i//<;i/(0^<Z)=feCD-efeS, 
R4. ^mR3, h^^i^x^Q 1 «U-fe^y MlISi&5:K 
IEfSIiIS&-C% U-fe-y hfi?^?*^ 'L' (D^ti^Sii'fe 
So JlMttS^^iRd^:^>■7'>i^•Cd^c<fc^J^PI^3^^. 
7 3 05«^U"<;i/S: 'L' {C-rS*l?<D^raS:515£$-l± 
S*{C<fe»JMfife-t-5. ZKDM^r^iiRd, Cd<D^^ 

7 3*^«:S*T©U-fe'y h«?|g^«&A^e>(D^IS**LxT 

i;><.3?Q3 S:>(.>f <y^$-y:Stj(DT', \-^yV7.$.QiZ 

A'^fi&ifnu-c, «-iiM}5tvR7!j^e)f§e.ti5«jE*Wadj t 

«:»jffi:^7$tlS, Vadj l*> h^>2;'>^.^fQ3*^o f f 
ODP^ttttEggJJCi:^';, LCD-fe;i/(Z)ii:SSPP*DS:«Sil 

h^^i^-X^QS A^o ntCJ5c50», LXT 
LCK a±3i®0TV>Sfei*, K5-f/'?-IC<D^«yf'r 
•y^%l»lf-5. 
[0 0 19] EIQtCtt, U-fe^y Vm^ti^hO-M^Oy^^ 

ti, gI8{Ca^-rLCDDSP0®14?: 'L' -Cm9m^ 
-t^i>(DX'$>''). LCDDS PCO^i'fS?: 'L' {CfS^f 
-f^>i7**\ LXTlck (Tlck 'i'J-fe^^ J^^i^*^*^ 
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[0 0 2 0] ^EE^^aii •li^^^^f^-^'yv'S-rvrf 

[0 0 2 1] S2tC5^-rAyrUl&f^$:^l8i:-rS'If^ 
VEE^&DC-DCn^A-^DCl, DC2fCJ:yf^ 

[0 0 2 2] mmm^mm.o^nw:SL%±.vf^(r>^^'m^ 

loi^SI* n ^'IgcA^ e>^^$*is, z:® U -fe <y hiira 
tc?R^SPLCDU<©MH^7^-f (LCD) ^fm 
•t?>m^t.LX(DiEir:iiyhi^Uyi7 (SCK) , 
y{;ayir (LCK) , y]y-A^n^yi7 (FCK) f)^ 
l§^f$^l^^^^i^A^&S. 3®^, LCDffllltC, DS;-y 

i7mmmmzt.m^i'^^>ifr-+^y (Vod) 

«b> lllSgmEEPIJiDSgl^^^LCDO-fe;^^^^-^^, LC 
D<0#^{CKjl-rSfc«?), ^Ka^SPL CD Civile, EI 3(0 

«*ii:ssppjn«iliii8&D p c •g:«-rs?0[SSP l c d u*^ 

• ^i-MSPT-feS. DDCiHSM^MUmWUX'&^o DU 
ttLCDSJEf^^aiJT-*>5o LCDli^^fls-efeSo 

[00 23] 01 OJiLCDCDii^h^::^ h$:ieS1-5 
®fc:»M®f!lW«EE (Vadj ) 5:€goTV^.5^fiStT% V 

adj ^mm^^<Ditayh^^hmm(D-sim&m (v 
m^mmm (Vee) toNDxiiVopr^tcvR «:Ans 

*T'llli6T'g5=bOT'fe-5o |lI3(7)t&miLCDtC'fi^ 
^(*:LCD^C*^^■^•«mE£$:S^«)SVREF 5:Vadj *^e>||f 

m<m {c-r s » ic J: *j , as^fls l c d s tts v i 

Tb^i*^ T' 1 5 ffir^^MS ii ^ o T V \ S . 
[0 0 2 4] Z:(7)«i^^^CJ:€.«a^^^cLCD5:ffl^r^t«$B 

immm(DL CD my EE^^^^(^^^^^^ ^^^i^c 
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[002 5] Ml oiizmzizBirDC-DCziyA-'a 
Ql, Q2, m.t7iRl, ZJyy'y-^C. h^y:^Ttl,Z 

mR2{cj:oT^^$*i-5. mBmnm<^Mn<^mt. 

h ^ > i^'X Q 2 ® ^-X«ggT'SSiS $ tlS fcCDT' 

Mtc, «|?iR2<OA:^7JC, U-fe^y hii#S:A*U 
34x$:51M$-a:5llIS!&DC$:^fig-tSSin:Rd, ^-f;j- 
-KDd, 3>7^>i?-Cdj!)^e>©ffi:*;$:ffl<'^fc*;<Z)-r*S> 

[0 0 2 6] D Itt^f-f 34-- KT^S. C2a3>7=> 
■'?-T'*-5. D2li^5<'-<:t- KT'feSo Z Dtt^V i^h-^JT 
20 -f;r-FT% h^>i;x4fQ2{CM-S. VROT^gJa 

CDh5>i?>«.3rQ3 SrSSUTVadj ilbT^ffrLC 
DtCfit^^SnSo z:OQ3®X>f ^y^iJff^tt, VRT'# 
e.*v5SJEi:U1r«y h(DmBm%:^&-r^m.tfiR2 tR 
4 T?#^e>*lSQ 3 (3[>/<->^X5 >y ^ra®/'?>r7':xafi[ 
{C^yg^^StlSo Q3(D^-:^.x5 ^y^r^OA>f 7X 
«&;&^Q 3 ©||?0«ffi CliljO. 7V) &,y(Dm. Q3\t 
>^>f >y^^7®^^®T'Vadj ttmjEBaSci:«J*J> fil^nm 
ffi«±CD^, Q3ttX>f y^:t>©^^T?Vadj »4VR 
30 (3!)®fn:53-i{[T'f^e>tt7^:mffiil?S:-5o :^mmmiS. R4tc 
A^7b^S«ffi$: y -fe «y N^^i; Lfe*V Vcc« GN D i: L 

[0 0 2 7] z<Dm&t±{iiii(Dmmy-^y:^i:^4: 
<D9^<y^miz^^)mm-r?>. ^^mmmitv^v 

[0 0 2 8] i/7.T-l^WMt)^o n S 1 ^tlT^^^Vcc'S 

40 SZtm^-t^, 'J-b-y h^^S3t4, ftfflfSISK-C 
liJE^m§s!®U-fe'y h I C 
Vcc*^0. 7 VlC^-rS*T'l4^^ffl*^^^T'fey, 0. 
7 V^Jil_hfC7&Si: 'L' l/'^^l/lCT&S. HfCUt^yhl 
C®fli*(Z) 'L' ^/>(;i/«§r^tt, ^l^gpon^T^^-y-^S 

Uir-y Nffi-^C3;!)> 'H' l//<;bi:^U, J^^-r 

s^tcsittf)e>tifeD2;'yi^^^flgG)@^, Lcomm^it^ 

50 yifU^yifLCKS6, 7 I/- A a -y i' F C K S 7 <© 
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^i/^ LCK^MSaJ: 'J»:ffl$n.S, LCDf^T'ti, 1/ 

*ISL(c*fU K5-fA'-0 1 C<75i?5f$:ki:-t5ii, 1 

*^e>#^*&'rS7 U-Air n FCK S 7 ti 1 /Lffl® 

fiJ^T' *H' $:ffl*L, ^S^{Cl/LT^rL-5^-f 

6PPinM. LCDfcVgES 5*^Wi^stlT^^s^: 

-f/l-fCS^tlji*, ^y^rvfiZ^^i)^^. FCKS 
lt<Dm^t)-^^. Vee®*&1SS:LXTlcic (T^ck t*'J 

CDT d <z)^#{c#f-e:Ti8^-r s. *si^T-tt h ^ > s;;^ 

■r 5 * T'<D^ra*>T d 5: Zl^S^lcSfiiR d n ^T^^/ 
■tJ-C d $:^S-t-2). ^•-f:t- FDd{±, SSSo f f 
3>7=>-b-CdlC^;ie>4xfem^?f?:i!l*^U ««o 

CD«£t?ffi?^S4T'^f «{C, «t;£e>;i)HC5it)±S (V = 
5 (l-exp (-t/CR) ) ©KlBtCiSmffiia 

fc'e>*>fc;&»j, Vee^^SJ^S 5G)5i*>_h'; t;^;t'C>*^(C 
LCD|^(CSfitljiitfVEE<^)tS?^S 5®mgSti, ^ 
»^ttL C D#-lr;i/®«ffifS«>S5[S«tcm?5?:^^S-e 

Vadj {±, h^>i;7.^Q3 -SfetRS •ffiJ5iR4 

LCD-fe;i/0!)a[gSWj6n5:«ilU VyZ/i^T. 
^Q3;b^o ntC^StVEEfCJitiie-rSfei?). Vgdj (^>?S 

[0 0 2 9] laeicg^-tftfioD^ji*, Acmar.Tb^ej^jf-fb 
•^i^Y^<bi^tz.hCD\z&^-^^m.^mnM^'')^. GN 

[0 0 3 0] 01 2{C 06 Omilgfil^tC 33^-^-5 
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^i5T:R4, ^fn;R3, h^>i^';^^fQ itt'j-fe^y hmss 

®MttSfiiRdi;3>7^>-y-Cd{Cj:yfl|^$ 
tv. 7 3©«&l/K;i/$: 'L' {C-r-5*T'(^)^ra$:5I® 
^-&S*lCj:UJt^-rs= z:®MSffg«Rd, Cd® 
^^IJCT'Sli^^tl, h^>i^X^Q2?:on»C3-ttSm 

10 3*^||iftiLT. l/^3.l/-^tRG{C:ftmag«)SJEA^-t® 

r^, h^>i;^^rQ3<D=ii/^^fmffi{i^'*{C:^«ag<D 
mm^C[6J7t)^oTV^< br^nlz-^JlRGT'li. Vee«:^S 

ic m*-r S <c fCiJJM*; G N D i: ® mfSM*^ h ^ > s;::^ 4f 
oDi^t^il^ G N D i: <Dmfi^MtJl±{c h ^ > ^ Q 3 a> n 

1/ ^Jf il G N D i: <i!)«^MX)> ^ o ^ 1/ 3. L/ - ^ R G 
ttVEES:m*-tS. Vadj ^iVEE^lGND*^&#e)4^« 
fc«>, VEE®M?l^j!)^*c^e>A^T'^4x{^, V^dj {i, 
20 >i>'X^Q3 •SfiiR7 -SJitRSlcit; h^^s;::^^ 
Q 4 jb^ o f f Oim^tWSmWLtiS^ y , L C Di2;i/Oa[gS 

L c D |^o=&•fe;l/®Sra(DSfi[M=b^^5 tc:^g < ;& o T 

[0 0 3 1] VgEiiVadj i)^]^^4A-^'^y'f'7^yrf 

■5. 

[0 0 3 2] mi^iz^-tA^:/7^vm^i:»it&ft^m 

C 3 D C 1 fCi: U^^^U □ i'gPL UtC, ?g[ 

SffilUE Vee 5: D C - D C n ^z-^- <5f D C 2 tCfe 

L, «^®>'^'y^9'f hffl®EttDC-DCn>7't-* 

D c 3 {c J: t; nfe«iEE*^ ^ > /t- ^jf -C'^^fiS s 

40 fc:/';>'^f$ll1Slg|SPU, ftfiOf!lMEU{Cl*DG-DC 

>'t'V5^Ui:ACT^5fy^fJ: ffiStC'geM T- S S ® =b^ag 
gP<D#lfiK{i|SI-T'$>*. 
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